
DIFFERENTIATION REGULATION MEANS 



Trie present invention, as a general rule, relates 
to means usea to regulate tne ciilterentiation or 
haematopolet r c cells. Remarkably, the regulation means 
acooroinq to the invention apply to the differentiation 
5 of cells wherein the differentiation no longer 
corresponds to a normal profile and particularly to 
cells wherein differentiation Is inhibited (leukaemic 
cells, in particular acute myeloblastic leukaemia 
blasts). According to another remarkable aspect, the 

10 regulation means according to the invention also apply 
to the differentiation of haematopoietic cells. Indeed, 
the regulation means according to the invention make it 
oossible to induce or stimulate the differentiation of 
leukaemrc cells and AML blasts in particular, and that 

15 of strain cells according to the granulocytic process 
and tne monocytic process. 

tifferent types of leukaemia may be identified: 
_ '/men o O' _ r^i s t i c"' _ei]riaemias, woicn p::irticu^ar.L_^' omprisc 
acute l-/monoolas t ic leur:aemias ;A1L) or Ivmonomas ana 



:.eukaemias 'AMT). AML represents 



drc:'j^a::ir:g c^cca cy clastic ce^^s, zr.e 
iracrerist ics of which aefine zhe 
~ s caassaiiGci .'-jI to I-':/ stiTGncn" 

: FAB ) classification'; ^ che rncst 
irequent beico c\'pes Ml to M5 {see figure lA) . 

In spite of spectacular therapeutic progress in 
recent years, AKL remains a severe disease since the 
first reciission, althcugh it can be induced in ^ C of 
cases, irequently aoes not fast for more than one year, 
and 6C ■ of patients reiapse within 5 years. AML relapse 
treatments, which generally require bone marrow grafts, 
are experiencing significant limitations due to the 
raricy of related donors and an age limLit of 45 years. 

Recencly, the inauction of the differentiation of 
leukaemiic ot asts in m.ature granulocytes by 
administerina retinoic acid {RA, or ali-t ransret inoic 



i^T t A ' 



has imLproved the clinical progression of 



patients suffering from M3 AML spectacularly, wherein 
the remission rate is currently ^0'^^ after 5 years. 
However, this differentiation treatment is not 
applicable to patients suffering from M3 sub-type AML, 
a rare sub-t\m;e which only represents approximately 10- 
: " : *" o 1 ' y c; ^ 5:- .v^ r\ CO SOS in ^7i\^o resistance croo^ems. In 
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carricu^ar^v 



:;n leu^aemic Diasrs a^rectiy rrcm 
,rly AML blasts; : rney are effecrive 
r.cr craly aaainst model cell lines, i.e. stady lines 
oesagneo aa ce able ao self -proliferate easrry an 
v,:tro, out, remarKably, also are effective against 
leuaaer:tc cells directly from patients, i.e. cells 
which show little or no ability to divide an vitro, and 
wherein the survival in such cultures is limited over 
time (generally less than one week), and 

- effective against not only one but several AML 
sub-types: tney particularly make it possible to induce 
the differentiation of Ml/2, M3, M4 , M5 AML blasts, 
wnich are the most frequent sub-types. In addition, it 
is nam excluded that they m^ay be used against less 
freauent AML sub-types, and AML6 and/or AML^ in 



the regulation means accorarng to tn( 
rffective aaainst different AML sub- 
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1 1 a t i n a 



s u D — t v 10 e s a O' r 
treatment had 
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been 



ir^nicited blasts at: the M5 stag 
the regulation means according 
t possible not only to rnduce 
of 



^ c ^ 1". d r 



:ells in particular, 



pro^rteratroii 



c be used to inhibit the in vivo 
ot such leukaemic cells. 
Tne means according to tne invention are also 
effective m regulating the differentiation of very 
immature (not completely differentiated) normal 
haemiat opoiet ic cells, particularly that of strain cells 
comprising no differentiation antigen such as CD14" 
CD15" norma^ haematopoietic cells (CD34\ or CD34" 
cells) . They are used to differentiate not only 
according to the m.onO'Cytic process, but also according 
to tne granulocytic prO'Cess, and are effectio^e on cells 
from patients, and also in vivo. 

The reaulaticn means according to the invention 
also offer tne oenefit of showing no or a lev; potential 
toxicitv for the patient, up to doses of several mg, 
which represents a major advantage for the patient, and 
' . ' ^ ^ V- ^>--u^^c: ^ ^ use of the oroduct at effective 





■j^\:.ccs a^rr.^r.e structure n:olecule ocndea by an 0-glycosiae 
[^1,4 ccna v;i::r: a glucuronic acid structure molecule, 
and che use of sucn a polymer for one production of a 
m.eoicinal product intenoed to induce or stimulate the 
oi f r er ent rat ion of sucn cells. A representation of such 
a oisacchariae unit is given in figure 13. It may be 
no ten mat tne term "polymer" covers, in the present 
apolioation, noth oligomers and polymers, and the terms 
"meaicinal proouot" and "treatment" cover, in the 
present application, any form of control of a given 
pathological or undesired condition, including therapy, 
the prevention of vjorsening of the pathological 
conditron, tne palliation or alleviation of the 
patient's Irving conditions. Advantageously, the use of 
said polymer according to the invention enables the 
oro'duct ion C'f a miedicinal product, which, in addition 
to^ Its abilities to induce or stimulate the 
differentiation of leukaemic cells, may be used to 
innioit the proliferation of such leukaemic cells. 

The term "effective quantity" is used in the 
present application to refer to a number of 
oisaccnarioe units enabling the resulting polymer to 
inouce or stimulate the differentiation of the targeted 
Le;.:kaemio i^ells s 1 an i f i can 1 1 y . Examples of means used 
CO test onetner a polymer contains a suitable number of 
ai s a 1 cna r 1 .ae u:\its comprise placing tnis polymer into 



sucn c^ac; 



cr :::: vi^i'c rcndiricn imitating m vivc ccna^tions m 
an ncnan.ai manner {an the case of a medicinal product 
rcr examcle: m^edrum used for the culture of targeted 
leuKaemoc cells such as 1 0 ■ serum RPMI 1640 (foetal 
calf serum FC3 or autologous serum), suitaole 
-emperaoure for tne cell cultures in question, i.e. 
oenerallv of tne order of approximately 37 "C, humidity- 
saturaoeo atmosphere containing air and CO^ in suitable 
proportions for the cell cultures in question) . The 
term^ leukaemmc cells sampled from humans is used in the 
present application to refer to freshly sampled cells, 
and/or cells having been preserved by freezing after 
samplina. Such leukaemic cells may particularly be 
obtaineo oy sampling blood or sampling bone marrow 
cells, and tnen recovering the white blood cells, with 
elimination of lymiphocytes if required. The term^ CD14" 
CD15" strain cells particularly refers to normal 
haem,atoociet ic cells capable of progeny and self- 
replication, which comprise no differentiation antigen 



cl 



etrective quantity ct saic 
'dinu to the in\^ention i; 
of disaccharide units creates 



r rc 



:icAU \)l-3 : - [GlcKP^c :pl-4 ) GlcAU ^;pl-3; : 
HA fragT^ent con^prising az least three 
HA"c; . Preferentially, said 
equivalent to a numDer of 
ccnaricie anlts approximately between 3 and 10 
amnals). Therefore, a preferred use 
the invention comprises the use for the 
said medicinal product of HA fragments 
least 3 and at most 10 disacoharide units 
apDrcximately (approximately from HA-6 to HA-2Q): HA-6 
and/HA-12, for examLple. Depending on the desired 
effect, polymers comprising more than 10 said 
disaccharide units also offer products of interest. In 
particular, polymers comprising from 10 to 

aDoroxrmately 100 aisaccharide units are also 
effective. The use of fragm.ents comprising a smiall 
number of disaccharide units rs preferred for simple 
v^easons relating to easy production. Those skilled in 
the art will oe aole to optimise the choice of a number 
oisaccnariae units and the choice of effective 

"~ ^ ^ s < 1 1 i e d In the art mav avail of severa^ 
sources :- 1 a suitable polymer for the use according to 



i:- salz zcrrc., such as scaium or potassium; 
z-ExZe m pcv;der fcrrr;, or dissolved in salme 
. Sacn a pcivrT:er mav also coiT-orise chemical 
racoons, particularly so as to modulate the 
:.oooy or saia polymer with respect to the target 
ore cells : part icular ly AML cells), modulate its 
re and/or its bioavailability, 
use accordinq to the inventron may partrcurarly 



use of saia polymer for the production ot 



mearornal oroduct wherein tne unit dose is between 
aoproxrmately 1 and 10 mg/kg inclusive, advantageously 
between approximately 2 and 5 mg/kg, particularly of 
the order of approximately 3 mg/kg. This dose may be 
rncreased or reduced {unit dose) and/or repeated {over 
time) to optimrse the effrcacy of the product. Since 
the polymer used according to the invention is not 
generally toxic, its dosage may be adapted to the 
patient on questron, according for example to the 
drsease follov:-up results. The rnvention provides, for 
this purpose, an in vitrc method which makes it 
possrble to predrct, for a given patient, the 
tnerapeutrc efficacy, particularly agarnst leukaemia, 
■ ■■ ^ r^^:-j^ - — rroduct obtained bv means of a use 
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a n a 



rhe case or 



_euKaemic 



. ci : 



■ : a T! " 



i::rc observaticn of rhe existence or the 
acsence of the desired therapeutic effect 
ae to toe negative control, ana rn the case 
patrent, observation of the existence or 



a o^ s e c e 
e f feet 
c o n t r c i 



of at least one significant differentiating 
)n said cells with reference to the negative 
;see below and in the "examples" section for 
illustrations of such effects), 

prediction o^f good therapeutic efficacy 
(particularly agarnst leukaemia) in vivo of the 
medicinal prc^duct under test for the patient in 



saia 



:erapeutic effect (s) , particularly 



rentiatina effect (s) is/are observed as oeing 



r en 



experimental animal model may also be used. 
:n creoiction methods according to the rnvention 
:r good tool to adapt the administration 



dose , frequency 



o: 



ledicina; 



act 



- m p O' o " 



eau: 



by ireans or runcroona^ ana/or 
creenina, flow cytcroeory, for example 
oc-pounas capable of bonaong v;ith the 
leos as said polymer and wloh CD44 on 
1 oapaole of producing at least an 
ce of dr f f erentiat mg and/or anoi- 
;ffeot;. Such a mimetic or agonist agent 
according to the invention, as an 
the use of said polymer presented above, 
cr m aaoiticn to this use. Advantageously, those 
mimetics or aoonists v/hich are not toxic for humans, 
and/or Vvhich are not liable to induce undesired 
antiaenic reactions may be used. In this way, if the 
screeneo oank is an antibody bank {particularly 
monoclonal anoiboaies), human (monoclonal) or humanised 
antiboaies ^see examples) may advantageously be chosen 
for the production of said medicinal product. 

p.^ :ise a c CO rdma to the invention may also 
comprise, in addition to said oolymer or mimetic, ctner 



a a e n 0 s i o; r one 



c:l . 



nduotion and/or stimulation of 
naematopoiet ic cells, and/or 
a/or A ML cells in particular, such 
ample. Saia other active aoenos may 



— prise, 



tne usi 



c: o n s i ci e r e d 
does nor. 



icacle of s o on^.ulao ing tne Donamg ot saia 
:n Its sell target, such as an anti-CD44 
ipao:le of strmolatrng such a bond, or a 
ao, .. oao'p_, Fv, CCR) of sucn an antiDoay. 

r. It may be underlined that 
and antibody in particular, 
as activating a cell target such as CD44 
necessarily represent a product with a 



_ s ci s ; 



lene 1 a i , 



differentiating and/or anti-proliferation activrty by 
ni_eans of bonding with its target and with CD44 in 
particular, and that all products (particularly 
antibodies) considered as having a differentiating 
ano/or ant i -pr ol i f erat ion activity by means of bonding 
witn Its target such as CD44 do not necessarily 
represent a product capable of stimiulating the bonding 
of said polymer or mimetic with said target: some anti- 
'":144 differentiating antibodies block and inhibit the 
bondino of HA with CD44 (see "examples" section) . 
However, those soilled in the art may avail of means 
(flow cvtometry, for example) used to determined 
-_^c- g p e 3 ccmoound is or is not capable of stimulating, 
in a satisfactory manner for the target applications, 

1 a 1 o e t an o 1 1 n .... ^ ^ in oarticu^ar. 



ZLor.s for in^ecricri cr paocnes. 
= bilir\' recresenrs a ccr^siderable 
acccraing to rhe invention. A use 
cf saio polymer according to the invention enaio^es the 
nroaoori::n of soiotion, particuiariy saiine soiution. 
hi:on nanof actores are produced under ccnaiticns aaapted 
^o::: th- p'nx'sioo-chemical properties of the polymer or 
nrmetio usee, particularly to pH conditions, at adapted 
' n c """"^ r r a o i n s 

A use according to the rnvention may comprise, in 
addition to the use of said polym.er or mimetic, the use 
of any suitable compound or excipient for the desired 
pharmaceutical formulation^ particularly any suitable 
pharmaceutical ly inert vehicle. A solution for 
iniection, particularly by the intravenous route, 
appears to ce an easy to produce formulation of 
said polymier being freely soluble in 
rated saline solution. This solubility 
/presents an aovantage over ATRA, which is not soluble 
: s a 1 i I": e s o:A u t i o n . 

Aa\'antaoeously , a use according to the invention 
: s 1 s i ri ■! medicinal product wherein the placing in 
n t a 0 1 , u ri:; e r d h \^ s i o 1 o a i c a 1 conditions, w i t n a 
ni 1 1 s t i ca 1 ^01 recresen t at ive number of leukaemic cell 



! L>i J_ _L ^ , 



in the nunnber 



/aytcplasri ratio, reductio 

chrcmatin condensation, nuciear 
restricted nurccer of azuroptiiirc 
irregular cytoplasnic contcnrs). Other 
or f f erentrat ing effects comprise a 
^vent marKing a haematopoietic 

n seen as PML-RARa oncoprotein 
ana/or an induction or stimiuiation of 



_ n t r a ( 



:] ' u 



r 



yrosine phosphorylations, and/or an 



rnducticn or stim.ulation of at least on differentiation 
factor messenger such as a differentiating cytokine 
■e.g. G-C3F, t:-CSF) . Aavant ageous ly , the placing in 
contact unoer chy s iologi cal conditions of a medicinal 
oroduct acco^rding to the invention with a statistically 
representative numiber of leukaemic cell (blasts) 
samiples taken from numans is also conveyed Dy, on saia 
cells, a sianrficant inhibition of their proliferation, 
means to proouce sucn placing in contact, such 
omivsioloaical ccnaitions, ana such leukaemic cells are 
r::"o:u-n to tncse sKillea in the art, example 
n c: e o e e n a i e n above and are 
"enamoles" section oelov;. Th^ 



h 1 c n 

so presented in the 
term statis' 



: a . 



a o c: 



)t samples ei 



IS signiiic:anr_y 
aDDroxima t ely ^ 5 



;cservea , 



rest 



T:-e rcle cf said polvTLer contained m tne 
r-GCiicinai proaucr according to the invention is a 
oirect rc:.e. Indeed, said poiymer acts by bonaing v.itn 
nciecnie on tne surface of said ceiis, whicn then 
acts as a transaucing receptor of a pro-differentiation 
and/or ant i -pro 1 i f e ra t ion signal. Said polymer is 
capable of showing this activity in the absence of any 
other oifferent fating product. For example, it is 
cacaole of exerting its differentiating action In \/itrG 
in a serum-oased medium {foetal calf serum (FCS) or 
autologous serum) with no added cytokine. In the 
presence of nc^rmial haemat o^pcie t ic cells, such as 
orogenitor Cu34^ cells, it is capable of exerting its 
differentiating action in ^Jitro in a serum- free medium. 
Means to observe such capabilities are known to those 
skilled in tne art. Examples are given in the 
"examoles" sect:" " ^ 



:aid 



oc \^mer on ha em 



: e r t e d b \ ' a c 1 1 1^ a 1. 1 n q 



)Do 1 e 1 1 c 



, ne 



^ ^ 



fl T ^, (=L 



neuter can ce reccgnisea cy Sd^a 
:his receotor then rransciuces a 
ifferen nation sagnal. Such means 

comprise : 

toon, using flow cytometry techniques, for 
bond between said polymer (HA ana/or HA 
fraaments containing at least 3 disaccharide units, in 
o a r o 1 ^ii: 1 a 1 ; w i to: cells expressing s a i a p o t e n 1 1 a _ 
>;eceptor and an absence of a bond between the sam.e 
polymier{s) and the same cells when the access to said 
potential receptor is specifically inhibited, and/or, 

11. detection of at least one differentiating 
effect on cells expressing the potential receptor 
placed in the presence of said polymer (HA and/or HA 
fraaments containina at least 3 disaccharide units, in 



carticular) , by comparing with the same type of cells 
odaced under equivalent conditions but m the absence 
of Che same polymer (s). Examples of such 
oif f erent rat ma and/or an t i -pr ol i f era t i on effects may 
oe found oelow m the "examples" section, in 



in order to orei^ent any undesired conomg 
-r \-: T' mc^lecules on the su rt^ace ci ncii — 
, for example any bonding of said polymer 



^-v. ^ r~ -^i " 



v-.z^ ver t mc: ccnciina cf said polymer or mirrietic roolecuie 
wioh c.n oodesired cell targeo nay also be used, 
yxamples of suon compounds comprise anti-lCAMl 
rooroclooal art iocaies , or a fragment (Fao, (Fao'; Fv, 

::; : r t soon cii'i t i b o d 1 e s . 

Accoromq to an advantageous embcarment of the 
invention, said leukaemic cells are myeloblastic 
leuKaemra cells (blasts), acute myeloblastic leukaemia 
cells m particular. They may particularly consist of 
AMLl/l ano/or AML3 and/or AML4 and/or AML5 blasts. The 
use accorciing to the invention is aovantagecus ly 
intenoeci for tne production of an anti-myeloolast ic 
leuKaemia medicinal product, and anti-AMLl/2 and/or 
anoi-AML3 ano/or anti-AML4 and/or anti-AML5 and/or AML6 
and/or anti-AAL^ m particular. 

Tnerefore, as specified above, and as illustrated 
1- tne examoles, the use of said polymer according to 
- n^^ i::venti on enables the croduction of a medicinal 
>-..--.-■;■-- ^ ^ to stimulate or induce the 



the use acccrding tc tne 
. possible to produce a medicina^ 
oe aaiomistered to patients aiagnoseo 
order to stimulate or ioouce the 
-o - ^- ^ V ;->-^ - t a " i ^"^o c") f their normal human strain cells. 
Similarly, rt makes it possible to proauce a meoicmal 
proauct wnich can be administered to non- 1 eukaemi c 
cation ts m order to stimulate or rnduce the 
ail f erentiation of their normial {not completely 
differentiated) haematopoietic cells, particularly in 
order to treat aplasia, or neutropenia. Therefore, the 
oresent invention relates, as a general rule, to a 
medicinal product intended to induce or stimulate the 
differentiation of CD14" CD15" strain cells or 
leuKaemic cells, ana AML blasts in particular, 
cnaracter iseo in that it comprises an effective 
ai;an^it\' of oisaccharide units each composed of an N- 
acet \'l -C-olucosamine structure molecule bondea oy an O- 
ol\^cosioe (^1,4 oona Kith a glucuronic acid structure 
rriolecule ana also relates to the use of such an 
r f e r: t 1 \^ e c: :i antitv for the proauction of si: on a 
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1 a; 



are indicated for 
the innibition to 



) AML or AML5; 
:ne rts^eloia ai f f erent la t ion stage at 
n 1 c n t n e t correspond, 

- figcre 13 gives a schematic representation of 
ihe CD44 cell surface molecule and hyaluronic acid (HA) 
Tiolecuies, which are capable of bonding with CD44: 
numan nyalurcnic acid hHA containing 2500-500 
oisaccnaride units, nHA fragment containing 6 
aisaccnariae units (HA-12) and hHA fragment containing 
3 disaccharide units {HA-6). 

fiaures 2A and 2B illustrate the fact that 
■ ' ~ ■ IS capable of inducing the 

f erent lat :.cn of all AML blast sub-types: 

- lioure 2A: grapns representing the numDer of 
4' ano 2215' cells induced by using HA on AMLi/2, 3, 
,:-:d 5, as a function of the fluorescence rnten-'^^' 
act curves: use of HA; grey curves to the : 
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^^asts as 



; r e s e r"! c 



i nci a s 



g r a p n 



■ 1 ^ 



riaure 3B: HA-FITC bonding and inhibition of 
ihis oonamo, oS illustrated oy the nuTiber oi cells as 
a faMition of the log of the fluorescence intensity for 
:,cur';es identified from left to right for each graph): 

- graph on left: unlabelled cells, and AML blasts 
incubated with HA-FITC only, 

centre graph: unlabelled cells, AML blasts 
mcuoated with unlabelled HA and with HA-FITC, AML 
blasts incubated with HA-FITC only, 

- orapn on right: unlabelled cells, AML blasts 
incubated witn anti~CD44 monoclonal antibodies (mAb) , 
and with HA-FITC, AML blasts incubated with HA-FITC 



-;a, 4B, 4C illustrate the moiecuiar 
le induction bv HA (CD44 activation; of 



. tr 1 e n L ^ a ^ ^ 11 1 ; 



oegraaation of PML-RAR(x oncoprote: 
kCa; in M3 AML blasts, 24 hours aftt 

f the RARa wi: 



m d ^ n ^ e n a n 1 



ircupea pno: 



res 1 s 



::ecrfic nybr iaisar ions (rcr eacn _^ 

ccr:r.ro^, track 2: blasrs treated wrtn HA), 
jure 5: inauction by HA fragments of ve 
haematoporetic cell cil f f er ent i at r or [Col 
\~ strain cells; according 

.a accorarng to the granulocytic process. 



-rrt , as 
agarose 
track 1 



:ne mcnocvtic 



Example 1: rnductron, by HA and partrcularly via CD44, 
of AML blast dr f f e rent 1 at 1 on 
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1 patrents. beuKaemic perrpne] 

samoles were taken at the time of dragnosls, 
after mfcrmeo consent, from 36 patients suffering from 
acute mvelora leukaemia (AMD . The diagnosis of the 
and Its classification comply with French- 
-OrCrlsh ; FAB ■ classification criterra. a1. 
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■re tnan c 



0 blasts m the periph 
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"osn or rrozen 
lat Ion accoraln; 
oresence c^f Ficolx, 



cells 
the 
-asned 



™ur:ca;;scrr::ic:- cf Dy^aDeads ceaas ^Dynal, uslc, 
■ >- ^ - - wit": Ticnoclcnal antibodies directea 

.aair:st the scectfic surface antigens CD2 ana Cui^ 
1 vrtpnccvtes ^ ana dJi4 ( mcnccy t es ) , acccramg to the 
lanur aotnrer ' s instructions. In this v;ay, cell 
■-c,n^>-s^cns containma more than 95 AML blasts were 



or:tt-'iD^4 Tcnoclcnal antioodres {mAb;. 

lifferent anti-CD44 mAb were usea in the 
dif f erentoat ron induction tests: FIO-44-2 {lgG2a, 
Serotec, Kialington Oxford, UK), and Hermes-1 (IgG2a, 
hvbrrdoma available from Developmental Studies 
Hybriaoma 3anh, Iowa), in particular. These mAbs are 
nozh cananie cf transmitting an activating signal. For 
the neaative controls, these mAbs were replaced by 
murine ioG ( non-ant i -CD4 4 ; of the same isotype. 

pitferent anti-CD44 monoclonal antibodies were 
;^^^a for tne HA-FITC bondina tests with CD44: in 



^ A I 



^ 1 



( Ccul t e r- Immunot ech , 



_e-Luminy, r ranee) . 

vj as use d 



: ■ ^ oc . 



;horylation tests on tyrosine 




z :: 1 1 " 7 riZ a ar.::i rv;c rypes of cl igcsacchariae fragir.ents 
HA-c :^na ccoaaned after digesricn of hHA by 

ra/alar an iciase -Sigraa^ St Louis, MO) , at 3^"C for 6 
roars, aro osofation using conventional teohniques on a 
ohron.at oorapny column on AcA2C2 gel (Brosepara, 
^'ilieneuve La Gaienne^ France). hHA, HA-6 and HA-12 are 
cortpo^seo c:: f t.lC2-20L 6 and 12 saccnarrde units, 
respec^: 1 ve^y . All the hyaluronic acid preparations are 
endo t o :■: 1 n - f r ee . Liaure IE gives a schematrc 
representation of the human hyaluronic acid molecule 
fhHA, 25CC-5000 disaccharrde units), hHA fragment 
ccntainino 6 disaccharide units (HA-12), hHA fragm^ent 
containinc 3 aisaccharide units {HA-6), and a schematic 
representation of the CD44 cell surface molecule, v;ith 
ohich HA IS oapaole of bonding. Each disaccharide unit 
is ccmcosed of a L-glucuronic acid molecule bonded with 
an K-acetyl-D-olucosamine molecule. Hyaluronic acid 
bonus oith the Co44 molecule in a region located at the 

1 a r domia 1 n . 

he AML blasts were cultured 
citin sulphate (Sigma), a 
".vith a structure similar to 



"terminal 



tin e e X t r a c e 1 1 u 



. . tr: '.J ci i ^ 



::x ^ ..i ^ 



e c- c s 1 r e < 



Z uo/ml cf hyaluronic acid ;r:HA, HA-6 or 

in suipnate was acidea to one negaoive 
plates were placed in an incubator at 
.ca atmospnere for 6 days, and the cells 
or f f erent la t ion studies a: 



described 



)rf f 



crrteric 
reduc t ic 
oxodat ic 
retrace: 
specr f c. 
for nor 



natron of myeloid differentiation, 
erentiation was detected by analysing 3 
1) the ability to produce an oxidation- 
reaction m response to a phorbO'l ester: this 
.-reduction reaction is detected with nrtroblue 
urr. NBT reduction, 2) the expression of 
antibodies for differentiation (specific CD14 
cytes, and specific CD15 for granulocytes), 
oecific cytoloaical modi flea t ions . All these 
are specific to normal differentiate 
'te or monocyte cells. 

oolue tetrazolium (NBT) reduction test: The 
:o reouce NBT was measured using conventional 
■■^.10 cells were suspended in 900 



ar ■ 



ucat ea 
iT:Abs 



a n c 



a n a -L V sas cr '-^ u ± ^ di.^ 
Casas v;ere suspended at a r = 
MI 1640 -ediun conaainang 

at 4 C for 30 minutes i. 
conjugated with fxuorescein 
1 sot ' ocvanat e ;FiTC;, and directed against CDi4 (5 
■:a/mi taGin, Counter Imitunciogy, Hiaiean, Fa) or 
Girecteo aoamst CDi5 (1 ug/mi IgM, Becton Dickinson, 
San Jose, CA; . The mAbs were used at saturation 
concentrations. The murine IgM and IgG2b conjugated 
^ a 



were obtained from Coulter-ImLmunot ech 
ui t e r- Immunot ech Inc., Westbrook, Maine), and were 
a at a i:5C dilution. The bonding of the mAbs 
ected aaamst CD14 and CDi5 was quantified by 
surinq, by flow cytometry, tne 



.. . i ci 



pe r^:: t . 
; s 1 a 



eii fluorescence m 
of ceils iabeliea witn the IgG-FITC. 
em^ent was made using a FACSvantage (Becton 
equipped with an INNOVA70-4 argon ion laser 
Raaiation, Palo Alto, CA) set at 4 8 8 nm ana 
- 1~ -.an . The flow cvtometer was calibrated 
_ ,^ ^ >^ +- w -s o / n r"^ n n ^ reason- . T n i s 



I - 3^ Ell stua'/: The cell srr^ears, rrecarea in 

^ ; ^- .-.>■;:; 1 J". e 1 T e'/iclcciv v;as exar.eaea anaer an 

c a a ra ^ aa. ir ::: s acce . 

1 :.:a\ a a c r a a e a a ciearaaaaiaa analysis: .ae 
aell craaeaas v;ere exaracaed fraai tne areated 
clasas ana aaaarcls, separaaeo an 8- aarylaraiae gel m 
aaaaaa: aaaea'/l salchaae [S2S] and eleatraaransf errea to 
a :^it:raaellalase nenbrane ( Labaratoires BacRad; , After 
clcaaln-:: aan-snealfia fixaaian sates with 5- skimmed 
:r-la In cnasphate baffer salution (PES), the transfers 
were inaanated avernlght, in the presence of a 1:2000 
dilution af an anta-RARa polyclonal rabbit antibody 

^;31oao - 8: 1816-2832, 1996 Raelson et al.). After three 
washes far 20 mlnates an PBS, the fixation of the antl- 
RARa pclyalonal rabbit Ab was detected by incubating 
with an antiraboit goat antibody labelled with 
peroxidase, and then by chemolumine sconce (ECL 
detection system, Amersham Life Science, Arlington 

Heights , IL) . 

Protein phosphorylation analysis on tyrosine 

res lav: e 

Protein phosphorylation induction on tyrosine 
v-esiaae: HA-81 ^20 ag/ml; was added at the time t = 0 
2.10 Aha blasts suspended, at ambient temperature, 
200 al af RPMl 1640 medium containing 10" ECS. At t 
= 2 :r.^n, 5 mm, 15 mm and 30 min, 200 i:2 of Permeafrx 
a>;ana pOa a 1 1 e r - Immune tech Inc., WestbrocK, Maine) was 
,v:;aea at atip tne pnasohar y lat 1 ans and permeabllise tne 
-^:2a. Alter ^2 minates ar mauoatian at amolent 
tamnerataia, ana tnree wasnes m PBS, tne 



r 



suspenaea 
vjsiTG inci. 
aeni stem 



batea m the 
' Calbiocnem- 



)r oaaceci 



So- Diego, CA; for 1 nour at J a, ana 
;e oreseoce of HA for either one hour (for 
ovookme transcript expression;, or five 
studies on differentiation). The Trypan b^ue 
:est deir.onstrated that the treatHients are not 
the cell viability being greater than 95-. 
HA-FTTC bonding: An HA-FITC preparation was 
with hHA (human hyaluronic acid) and FITC 
conventional techniques. The cells were washed 
r^nes m pnosphate buffer solution (PBS) 
atea with 2.5 ug/nl HA-FiTC in PBS for 30 minutes 
:e, and washed in PBS containing 2h FCS and C.02- 
(Marking Medium, MM) . The HA-FITC bonding 
bv flow cytometry, as described above, 

^ .... iaoelled cells. To ensure mat 

::.r:e lacellmo observea is specific for HA, the cells 

V ' t h ^. o — ~ ^ 1 u o r e s c e n t H A^ ( 10 0 
!A-FiTC fixation was aetected. 
^ b g H A ~ F 1 T C r 1 X a 1 1 o n w a s 
wherner anti-CC44 mAbs such 



sooium azi 



_ _ ^ ci 1. 



' — — / 



: s-/r.r :~esLS o f zr.e f^rsr strand of coniplemen 

^ c\' aaama reverse transcriptase and randcm 
:at:ers ^Life Technolcgres ) . The transcript cf the 
'cer a 1 aeh voe phcschoaenydrogenase \ GADPH ) 

:seceepina aene was usee as an interna^ marker for 
c'-p reaction (n.i4 kb amplification proauct). 
; i _ ;^ lOu t e 11 o o a n 1 1 1 i e s c i c i In a vv e r e usee i o i t n ■ - r-^ 
-l^ficaticn of tne cytokine transcripts, the primers 

r d 1 C"".;- 1" r' d R O r O a S r O' 1 ^ o w s I 

Macrophage Coiony Stimulating Factor: 

M-CSF: 5 ' -CATGACAAGGCCTGCGGTCCGA-3 ' (SEQ ID No. 1) 
' -GGCGGCTCCACCTGTAGAACA-3 ' (SEQ ID No. 2); 
^ranulocvtic Coiony Stimulating Factor: 



^ 1 L-O/^CrAOM 



and 5 ' -ATTGCAGAGCCAGGGCTGGGGAGCAGTCATAGT- 3 ' 
: 4; :Genset, Ivry, France). 

The PGR protocol consisted of 30 cycles of 94''C 
1 minute, 58' 



for 1 minute and 72°C for 1 minutes, 



—ermocycler (Perkin Elmercetus, Norwalk, CT) . 
experiment, two negative controls v;ere subject 
.--ens. The PGR amplification products (M- 
v-^.o, n-cc^- 4^n DD. were seoarated by 
oiGsis on 1 agarose gel, and aisplayed by 
rr-.-'mvvie stamina. In craer to aemonstrate the 
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A of AMI ieukaemic blast differentiation 










c lasts Vvere isolated from blood or bone 










lents safferinq from different AML suio- 


.... y ~r- 
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, Tacle 1; ana oulti^red iti tne presence 




r o n 






:HA! for 5 days (see materials and 
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results ODtained are summarised in table 


I be: 


ow . 








Table 
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AML 


b 


last differentiation induced by HA 


AML s 


;.; b - 


type 




Num.ber of cases Number of cases 
analysed of 

ai J- ^ereiiLid lj-cju 




3 






7 5 


AML3 








16 12 


AML4 








4 3 


AMI 5 








8 6 


T ■ e a ..^ 




nbe r 




35 16i.e.74^ 

•^uo-tvpes are defined by French-American- 




c: r-. 






classification criteria. Figure lA shows 










^-■.■-^ ^hc most ^^eouent AML sub-tvpes 













) _ ^ ci c_ ^ U 



re 15 gives a scnemaric representation c: 
c acia ■HA) xolecules: human hyaluronic acic 



raarrent contalnmq 6 disacchariae units [nA~±^) ana 
rraan.ent containing 3 di saccharide units (HA-6). 
;taol'c, rn/aluronic acia forms in the haematopoietic 
:;mpartrr.ent a liqand of the CD44 cell surface miolecule. 
These AML blast differentiation results were 
larly displayed by (see materials and methods): 
inouction of an ability to reduce nitroblue 
lium, 

an increased expression of specific line 

C D 1 5 for q r a n u 1 o c V t i c 



part 1 ci 
a n 1 1 o e I 



specif i 



anc 



speci t ic 



CD14 fo: 



_ ^ 1 e 1 e : 



.on. 



O t 



speci f ic 



bilit\; to oroduce a: 
vj as anal\'seci using 
red;: colon test. Tacie 
^centaaes of N3T positi 
^;=,c^a:, e>-^^ tM'1/2. AMA3, 



mLon o cy 1 1 c 

:ytological 

o >: i d a t i c n - 

11 celow 
blasts 
t , AHT 



neaative ccnrrols treatea v;itn nA 
















<:5 2C ■■-8C■■■■ 
( RA : 4 7-90) 








10 -38- 4 3- -90 ■■ 










:eo rn the negative control groups, less 




n a Ti z 




e blasts from AMLl/2, AML3 and AML5 are 


Q 


b s e r V 


ed as NBT^. In contrast, after incubation in the 


P 


resen 


ce of 


HA (see materials and methods), the 


P 






NBT' blasts increased srgnif icantly for 




r ^ 


e sub-c 


/pes, rndicatrng that they dr f f e r en t i a t e . 




!i o e e o 




out of 16 cases of AML3, the - of NBT^ 






IS becv 


-een 2 0-- and 8 0-^- (median value 42-) . In 




dai 1 1 


y~ n 


e of themi, the ^ observed is as high as 




ever 


c btainec 


with all-transretrnoic acrd treatment 
ceils are NBTh. Similarly, in 6 out of 8 




ases 




the of NBT' cells is oetween OO- and 








Blue 52 : . In 5 out of t cases of AMLl/2, 








cells increased to reach 20-25 (median 








Oils value is s i ani f i cane 1 y areacer than 

' - ^ ^ ^ .--r ;z. - - ' -^^ ^ ---D cr ^ O U t 1 C W C C t h a U 








- ^ the cases of Ah! h j a n o e.h ^ c , 




rho oi f fe r en r. i an en of AML blasts from all r.ne sub- 



Seoona^y, we measured by flow cytometry, tne ^eve^ 
of Gxcressio^n of specific line antigens on AMI blasts. 

Tne exoression of CD15 was used to monitor the 
oif f erentiat ion of AML3 blasts ( promyelocyt ic sub-type) 
since it is soecific for the granulcytic line. 



lao^e ^xt 



mi c r e a s r 
( mon^ 
rent iat . 



the percentage of cells expressing 



: vt r c . 



md/or 



CD15 (granulocytic) 



ant r aens 



CD14" cells 

Ll_Lcin VciXlitrS 

, reme values ) 



median values 
(extreme values 



treated 
with HA 
M2-100 ) 



:ont rols 



; 0-56 ^ 



t rea t ed 
witn UA 
22-100 



f 1 11 c:^ r e s c e : 

grapn , 
graph , 
curves , 



A ML 3 



1 ^ 0 ■ F I ^ m e a n fluorescence i r t e r s c t \' , 

ne number of CD14* and CD15* cells inducea 
r-^A"iL^ ^ / ^ f J f ^ ano f as a j-un^^.^ — ^or. or ^n^^ 

moensroy (FITC), from left oo right, and 
bottom: AMLl/2 CD14 graph, AMLl/2 CD15 

CD15 graph, AML4 CD14 graph, AML4 CD15 



- 1 " -r -f- t--. ^ -r- 



.4 graph (black curves: use of HA; grey 
the left: negatlo^e controls). 
AKL3: In the negative controls, CD15 was 
moaerately expressed (range of mean fluorescence 
Intensity (MFl) values: 7 to 223) among 28 to 87^- of 
AML3 blasts ;mean value 69-^^-, except for 2 samples found 
to ce till negative). After treatment wrth HA (CD44 
^ ^ ^ \ ^v-.^ CD15* cells Increased in 12 out 

of It samples to reach values of 42 to 90- (median 
value as hlan as whicn a 1 1 - 1 rans r e t Inc r c acio 

aomrnostered o 3 cases. In addition, the MFI values 

3 fold (see Figure 2A) and are 
i-v-p>-, v^''tt a^l~tra'^'^sretlnoic 



apor oxrma te^^ 



-.vas i-creased sianif icant ly after trearrrent Vvith 
. ^ ^ . w^rh an MFI value of up ro 340 



n. e nee 



.rcls ;see figu] 



: d L Li L 



ts indicate that AML3 and aML5 blasts 
ranulccytic and monocytic lines, 
>-,^Qpecr ivel V . "or c of the 12 oases of AMLl (66- tne 
maturation v;as as marked as after treatment vvith all- 
trans ret Inol c acid. 

AMLl/l: The expression of CD14 and that of CD15 
were measured on AMLl/2 since these very immature 
:r^yeloolastio leukaemic cell sub-types may have retained 
^ne abllitv to aif f erentiate to two granulocytic and 

like normal ImLmature myeloid 



^^nes , 



hne exoression of both CD14 and CDS 



proqeiiitor ceiis. 
increased for 6 of the 6 cases of AMLl/2 after HA 
- ^ ;q ^ P e 7 ■ '"^^ C44 activation^. For both CD14 and CDio, 
nronortion of cells expressing these 

differentiation antigens inoreasea: proportion of CD14 
r:os^:-':e cells: less than 10- m the controls, 42- to 
: - : ... ...p^ created croups: proportion ot CD^r 

p c: ^ ^ - - e 1 i s : C to lb- i n tne o o n ^ r o ^ s , ^ ^ - - '- 



ea 



:ne increase m zhe 
and CD15 a i i r e r enr i a ■ 
)1 i ed by a facto; 



^-ri-^-s r:f ocsitive cells muxtipliec 

2 ^ s ^ III' ana che increase in nhe MFI \'alues 

.::.v-^ ^-nlriniied by a factor of 3 {see figure 2A). 
7- inis way, as den;onsr raced by the r^3T reauction 
-^Q- ^ V-. ^ ncascrement of cne expression of CDia ana/or 
oyi[;. 7>';Q7^^3r^es mac tne bonding of CD44 wich activating 
;T:oiecuies scch as hyaluronic acid induces the 
aif f erent lation of aii AML blast sub-types. 

Thirdly, the induction of specific cytological 
cnaracterisr ICS for mature cells was studied. These 
results are illustrated in figure 2B whrch shows six 
ya v-Grunwald-Giemsa stainings, from left to rrght, top 
;: neoative controls on AML3, AML3 blasts treated 
oavs wrth HA, AMT3 blasts treated with RA 
:ive controls); bottom photos: negative controls 
- AMI 5 blasts treated with HA, aMu. 



V n o ^ 



K 1 



lasts 



- of AML3 ;figure 2E, top line), tne 
s (untreated blasts at far left) shew 
yelccvtic ohenctype characterised by a 
olasmic ratio, numerous nucleoles ana 
11 lie cytoplasmic granulations: Auer 



zransrezir^c^c acia (right phoro, top line;, wnicn ^orn 
->:e oositive ccntroi for aML3 cii f f erenr i a t i cn . 

— ar: lasrnic srruciures resen^blmg damaaed Auer body 
struooores o^ay oe ocserved (arrow). 

.- -y^ :.-'ase o^f the AML5 clasts (fiqure 23', bottom 
- i>',- r npaative controls '^ohoto on left; snow a 
niah noclec-cvt oplasmic ratio, chromatin finely cross- 
tmoea wrth numerous molecules and a regular shape, 
cnaracterist ic of immature monoblastic cells. After HA 
treatment ;CD44 activation) (figure 2B, bottom line, 
cenore photo; , the AML5 blasts show a decrease in the 
nucleus/cvtoplasm ratio, a decrease in the number of 
nuclecles, chromatin condensation, and rrregular 
cvooplasmic contours, all these characteristics being 
oypicai of mature monocytes. 

:n one case of AMLl (figure 2B, bottom line, photo 
niant^:, the liBT' cells after HA treatment are easrly 
reccunised by the dark cytoplasmic staining due to NBT 



;~ - c; ^ r 0 h e 

:Sis siaoes, respe 



c'^to^ocficaj, 
AML3 and 
terminal c 
I! 0 1 ^7 e 1 \' , a 
a 1 ^ e r r^. j-'i 



e >: a m 1 n a 1 1 o n 
AML5 blasts 



r an n - 



;DO 



Lesis and 
oreatment 
^■^^ r\]T - 



^— / 



■ ^ W f 



, decrease m cne 
v--:--per ~t nuclecles, chroT;atin condensation, and shcv; 
irreoular c/ccpiasmcc contours, all these 

characoerist CCS cemq typical cf mature monocytes. 
-.-^^3^ pvrclcgical characteristics corrobcrate cne 
crevious crser vat ions itaae for AML3 and AiiLc accordrng 
r o iunctional and antigenic di f r erent la t ion criteria . 
yc cytoloaical c:-E,rx^^ was observea rn tne AMLl/l after 
HA treatment, according to the procedure, since AMLl/2 
blasts are very immature: their terminal 

Gif f erentiat ions reguire more than 6 days of incubation 
and/or the action of other differentiating molecules 
sucn as cytokines to complete their differentiation up 
the terminal staae in xitro. 



HA modes of action 



- n i 



Vve also demonstrate that tne m^ensi^y o^ 
differentiation is directly related to the oose of 
n^^^^^les used, and to the incubation time 
A illustrates tne results obtained by 
r--^:^^tr>HQ_ Arvmt-; blasts iii 

A - 1 1 



a ct 1 var ing ::iom^ 
ami leo . Hi cure 



aescrijcea m the metnoos, Arm 

- ::::e specified concentrations ol 

- graphs , or in tne presence cf 11 
z a.na 6 cats miaure 5A, riant graph; . 



HA IS rela-ea tc ::he acse cf ac^ivatina -olecal^s 
;..:eaa: ac a :.: 15 .:a/a:: af HA, an tae aase af as 
aar,a!':saraaea a a figare 3A. 

aaaaaaaa, ane aoaaaay cf CD44 ligaads, and af 
a:— a-Cf-U a^anaalcnal anaibcdaes an paraicalar, to 
3^.;-..-,^^ ^canaly ^nhacat the bcndang af nHA v;iah AHn 
;32^3:;_s aanfaaras ahat this hHA bending is at ane very 
leasa cerrarnea vaa CD44. Thas as a^iustraaea an fagare 
33 anial-: reoresenas, as a functaon af the iog 
iluaresaenae maensiay, and identifyang the curves from 
lefa to ragha for each graph, the number of negative 
controi cells and cells treated wrth HA-FITC only (left 
qraph) , the number of negative control cells, cells 
areaaea wiah unlabelled HA and then treated wrth HA- 
y:yc ana cells created v;rah HA-FITC only icentre 
orapn; , and the number of negative control cells, cells 
areaaea wrah anti-CD44 mAbs followea by HA-FITC, and 
cells treaaed wath HA-FITC only (right graph) . 

The aaf f erenaiatrng ability of different anti-CD44 
monoclonal antibodies (mAo) was tested in vitro on 
cells sampleo from AML patients as for HA. All the 
.^ctivaaano anta-CD44 mAos tested proved to be incapable 
inaaaina AML blast di f f erent ran ion anaer these 
.- cr-o c isns : anese anclude ahe murine mAo, Hermes 1, 
^ a-v^a aa oe aneffective v;hen used alone. 

y.--v;e-er, sahar aaaavating anai-Ca44 mAbs praveo aa nave 



^^'■:a::"x le crc-^'e to be acivantaaecus to nurr.cinise mem 
V- ^ ^ - >- "^'r^P ^aia or 'Fab''- ira amen zs onto a numan 

... _ J _ .-. : . - ^ ^ amp 1 e ' in order r c c r e \^ e n t 

-elarron to toe inechanisms by means of whrch HA 
e:-:erts ots aifferentratrng actron, rt was r"iOtea tnat, 
remareaoiv, art r-CD4 4 mAbs with differentiating 
^^-:-.vrt'/ crocince a oross-reacr ion with HA on CD44, 
uniiee anti-CD44 mAbs with non-ai i f erent iat ing 



7hese different results demonstrate the 
existence on CD44 of at least one epitope specifically 
^j^voived in myeloid differentiation. This epitope 
related to ai f f erent rat ion is located inside the HA to 
:^-^r4r b oral no aomain. It can be identifiea by those 
skilled m one art using ELISA tests, after enzyme 
oiaestion 01 CD44 in peptide fragments. The 
;::l^:.cnucioot lae sequence (SEQ ID No . 7 , sequence between 
awe square cracKets, top lines), delimited oy two 
arrov;s, of saio oonding domain of HA on CD44 and its 
oeptiae seouence (SEQ ID No. 8, sequence between two 
^^-..^ ^-r. V- ^ > e t s c o 1 1 cm lines; are given below. 



'":^'r%"'rr --"r ^ v - v ^, , ,- ^ r ^ ^ t i a ^ l ^ 

K n f 5 T - p T A g M Z r A I 3 : - f ^ ^ - ^ 

CTAr...rTCA^..A.....CAT,3Ta.r.ATT:cCC.:^.T.CACCCC.ACTCCATCT.T.^^^ 



It was also observed that some differentiating 
anti-C:-44 roAos, whicn tney are used in the presence of 
hHA or hHA fragments, are capable of stimulating 
Donding of hHA (or an hHA fragment) with its target, 
while others, on the other hand, block and inhibit the 
aif f erentiating effect {this is particularly the case 
for the mAb J 1^3) . 

It was also observed that non-differentiating 
;D44 mAbs are capable of inhibiting bonaing of HA 
:C44. This is the case for example of Hermes 1. 
result suagests that the recognition by HA of a 
:io epitope on CD44 may nor be sufficient to 
^ the aif f erent iat ion observed. 

u"i adoition, in a minority of cases of AML (9/36), 
s not cossible to induce differentiation by CD44 
^;s sucn as HA. in these cases, the flow cytometry 
demonstratea tnat the monoclonal antibodies 
mauce a cross-mnibit ion with HA ao not bond 
r ^ ^ . H 1 v; e\^er 114 4 was ex Dressed on tnese blasts, 




To qc further in the n^olecular events related to 
er r f ere^-^tier ion inauced by CD44, the degradation of tne 
PML-RARu oncoprotein in AML3 blasts under the effect of 
HA was studied, as reported wrth all- t ransret inoic 
acid. For this purpose, protein extracts from AML3 
blasts .:treated with HA, treated with RA or negative 
control blasts; were suojocted to electrophoresis, 
transferred and confronted wrth a specific anti-RARa 
rrGncclonal anticooy as described m the materials and 
m.ethoos. The results are illustrated in figure 4A on 
v;c'on ^no ill hD oand corresponding to pyiL-RARa 
^ceoative control blasts) appears to be significantly 
reouceci 21 nours after CD44 activation by HA (track 2), 
^ ^ c ^ c f f e c 1 1 V e 1 V as with R A (all-transretmoic acio, 
:_c^o::r: : ■ , wnile the wild type RAR(x protein ibana at 



- ^ r~ ■r- " 



lenistein, a speciric tyrosine Kinase 
±zs this ai f f e r en t i a t i on . To 
resuln nhe inventors demonstrated^ 



c.-er. r-/ oescribed in the methocis, tnat 

mt rate i iuia r t\'rosine pnosphoryiations are ai ready 
induced alter one minute of treatment. This is 
iiiustrated in iicure 4C which represents the mean 
fluorescence intensity of phosphor ylated tyrosines as a 
function of timie, for blasts treated with HA (top 
1 reeresentat ive case of AML5) , in comparison to 



. 1 



roative control blasts (bottom curve) . 

Secondly, the following cytokines are known to be 
specific olavers in the induction of normal granulo- 
micnocvt ic differentiation: GM-CSF ( Granulomonocyt ic 
Colony Stimulating Factor), G-CSF and M-CSF. Usrng the 
semr-quantitat ive polymerase chain reaction with 
^^everse t r an s or r p t a se (RT-PCR), 1 hour after the 

'-^^'4 (HA treatment), M-CSF transcripts 
aetecteo in Mi /Ml AML ;i out of 3 cases) and an M- 
transcript is detected in M5 AML (1 out of 3 
s^. Cms is illustrated m figure 4B which 
-'Sei":ts aaarcse eels obtarned after ethiciium oromrde 
' u :" AM 13 o lasts coheres on left: too ce^ li - C S r , 



iscriprs \\e: 



5 \: 3 ; 



:nese 



c .< - ri e s are n c 
tiaticn inducec 



CD44 



dif f ere 

pa rz i cu 
fcr AML 

nolecu 1 



■^crclusrcr, tne rnventcrs demonsr ra t ea that AML 
irrfei'entiaticri rnay De induced and/or stirr^ra^trci 
or its fragments (frcm HA-6), particularly via 
for all AML sub-types. In AML3, the 
ntiatlcn induced by HA is comparable to that 
a with retinoic acid. The results given 
larly enable the development of new therapies 
differentiation, particularly for all the Ml to 
K.„types, using hyaluronic acid structure 
es, and/or the targeting of the CD44 m.olecule 
her aifonist molecules. 



name i e 



cr mauce humian haematopoietic cells. 
.urcnic acid (HA) used m example 1 above 
d from human umbilical cord (ICN 
" ■ For the industrial prcduction 

lO. mid y c: ^ S O c p ... ^ ^ ^ ^ ^ -^-^ _ ^ 
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han hlah rtolecular weight HA molecules. 
Aty pnarmaceut leal form may oe ef 

e r \ ■■' \vater — so-^uore, a 
urlibrated salrne solution may be easily produced. 

As haem.atopoietic tissue (bone marrow, spleen, 
lymph alands) show a strong affinity for HA, such a 
sclutron may be effectively administered by injecting 
ravenous route. Administration doses of the 
CO IC mg of HA/kg, advantageously of the 
to 5 mg of HA/kg, and particularly of the 
mg of HA/kg appear to be advantageous. 

and particularly in view of the 
s of the progression of the disease in 
e doses may be increased (in a unit 
eneaced (over time) : HA offers the 
cantaoe of not being toxic and tnus 
iosage which is perfectly 
cues t ion . 
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HA IS variable, 



:crist:ituT:i\"e stare, bur can be 
;errairi acrivaring rype anti- 
^-^-:4,: r- -M'V ^-^ a 1 arribodies ;MAb) (see exanpie ; . ror 
^v^^P recsc-, such MAbs may, parricuiarly 

.-uvaurageouslv, be mcorporarea lu rue r.eaicrna-. 
.-^-eciucr .^cccraiuu ro the mvenricn as adjuvanr(s) of 
^Pe aif f erenriar ion induced by PiA . Therefore, rt is 
oossible to envisage injecting them at the same time as 
H_T^. On the basis of the monoclonal antibody doses 
currently used in AML cytotoxic therapy, doses of the 



nq/m^ of actrvatrng anti-CD44 MAbs 



appear tc ire rnorcated, 
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.s ana methods 



naemat cpciet ic cells are isolated from 
p.->-e narrow bv immune ad so rp 1 1 on on 
roared wrtn anti-Clll anticoaies. These 
A area at a rate of 5CC cells/ICO ul rn 
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e number of CD15^ and CD14* cells in the 
rreatments is measured cy ilucrescence 
tv. The results obtained for CD34' 

ccietic cells Isolated from bone marrow are 
illustrated in figure 5. The results obtained for 
haematopoietic cells isolated from umbilical cord blood 
are com^parable. In both cases, a significantly greater 
oroportion of CD15^ and CD14^ cells are observed in the 
arouos created Vvith HA fragments. 



fragments stimulate the differentiation or 
t^r-;;^^o-Qoiecic oroQenitoi otz^-L-LS xSw^a^^tiv^ ^.Lv^m 
:e marrow, r.e. from very rmmature strarn cells 
2^:14~: , not only according to the monocytic 
ut also accordinq to the granulocytic 



. ^ ^. ^. ^ -v - ; 



a r e a 



_ _ _n the trearea groui 

less tran 5 m the control group, 72 



celts ^r'eiacrve fluorescence intensroy or c6; rn 
^ne oreaceo group compared to 55- CD15' (relaoive 
^lurrescence sntensity of 21) in the conorol group. 

AOL2 : 35 CD14' cells in the treated group 
:ompared to less than 5- in the control group. 

- by one induction of NBT^ cells: 50- m the 
:reaoed group (AMLl) compared to less than 5- in the 

control group. 

ov tne mducrion of specific cytologicai 

:onaracter est ICS for mature monocytes. 



